During biological sampling of hydrothermal vents on the East Pacific Rise, the manned submersible 'Nautile' caught the first female of the endemic cephalopod Vulcanoctopus hydrothermalis. The specimen caught at the vent site Gromit (21°33 66′S, 114°17 98′W at 2832 m depth) is described here in detail and an amended diagnosis of the species proposed. The external morphology, measurements and internal structure resemble that of males of this species. One of the most remarkable characters is the lack of spermathecae and the absence of apical filaments in the oocytes to provide a site for sperm storage. It is suggested that some species of the genera Benthoctopus and Bathypolypus would be the most suitable octopod ancestor of V. hydrothermalis.
INTRODUCTION
The study of chemosynthetic ecosystems in the deep sea represents a challenging 70 issue due to the difficulty of sampling, which involves the use of modern technologies such as manned submersibles. Vent animals were useful as flux indicators of hydrothermal 72 activity for geologists prospecting for vents, who appreciated the need for an explanation of the large biomass of animals and of the means by which species could be maintained at vents 74 in the face of local extinctions (Desbruyères et al., 2006) . Since the first studies accounted back in the 1970s, many charismatic vent organisms have been discovered in these 76 chemosynthetic environments. Thus, dozens of new species of clams, mussels, limpets, crabs or cephalopods, among others, have been identified and later classified, constituting a 78 remarkable source of information regarding these extreme environments.
Based on the samples obtained in one of these studies, a new Octopoda genus and 80 species Vulcanoctopus hydrothermalis González & Guerra, 1998 was erected. This classification was made based on two male specimens. These individuals were caught during 82 the French cruise HOT 96, two meters from the main black smoker of Genesis site, which is located at 12º48.43'N-103º56.41'W, at 2600 m depth on the East Pacific Rise (González et 84 al., 1998) . The possibility of raising a new sub-family (Vulcanoctopodinae) within the Octopodidae was then discussed for the first time. The parasites found in these two 86 individuals allowed us to erect also a new genus and species of copepod, Genesis vulcanoctopusi López et al., 2000. 88 In these hydrothermal vents, only benthic incirrate octopuses of Graneledone and Benthoctopus and benthopelagic cirrate octopus species of Cirrotheuthis and Grimpoteuthis 90 have been reported, and only V. hydrothermalis have been recognised as endemic of these sites (Desbruyères et al., 2006) . This benthic species has characters that represent either 92 adaptations to the deep-sea (absence of ink sac, loss of the anal flaps, eye without iris and optic chiasma) or to a hydrothermal vent habitat (eyes are covered by a thin semi-translucent 94 skin, high concentrations of metals and presence of amoebocytes clots in the venous system and in the renal sacs). It inhabits an isolated extreme environment among colonies of tube 96
worms Riftia pachyptila and Alvinellidae polychaetes, or mussels Bathymodiolus thermophilus, very close to the base of the chimneys where hot water gushes out of the vents 98 in the sea bed at temperatures 265ºC forming a dense plume of black "smoke" made up of minute particles of metal sulphides (Campbell et al., 1988) , and also observed on the pillow 100 lava at several meters from the active areas (González et al., 1998) . 
Female external and internal description
The external morphology of the female is very similar to that of male ( Figure 2 ). There 146
were not, however, parasitic cysts in the skin as found in several males of EPR-13°N (López et al., 2000). Measurement, counts and indices after preservation are summarized in Table 1 . 148
The mantle cavity and the digestive tract of female have similar characteristics to those of males (González et al., 1998) . However, the dark swelling observed and described for males 150 was not present in the female specimen. The digestive tract of female contained some food remains, which were impossible to identify. The circulatory, excretory and nervous systems 152 are also similar to those of males. length and between 0.5 and 0.6 mm of maximum width, were counted in the ovary. Figure 5 shows the oocytes size distribution. The oocytes lack of peduncles and were fixed by their 178 bases to the inner side of the ovary wall ( Figure 6 ).
Amended diagnosis of the species including female characters 180
Body semi-translucent, with a muscular consistency; mantle pear-shaped and posteriorly mitre-like; presence of a large white body (which covers the eye, the optic nerves 182 and the optic lobe), a crop, and a multilobulate digestive gland; absence of an ink sac. Arms One of the most remarkable character of V. hydrothermalis female is the lack of spermathecae. The absence of these reservoirs in the oviducal glands has been previously 194 reported in four Eledone species (E. cirrhosa, E. moschata, E. massyae and E. gaucha), which suggest that this is a consistent characteristic of this uniserial arm sucker genus (Pérez 196 et al., 1990 ). On the other hand, the inner structure of the oviducal glands of V.
hydrothermalis is identical to that described in Pteroctopus tethracirrhus (Morales, 1973, 198 Figs. 44 y 45), which indicated that this species also lacks of spermathecae. Therefore, this absence is not circumscribed to the subfamily Eledoninae, but also to some members of the 200 Octopodinae such as P. tetracirrhus, and could be a not infrequent character among the Octopoda. 202
As described by Mann et al., (1970) in Octopus dofleini, after copulation, a 'spermatophoric reaction' takes place in which the sperm rope within the spermatophore is 204 everted, together with a toothed ejaculatory apparatus. This complex process proceeds inside the mantle cavity of the female where are placed the sperm-free remnants of the 206 spermatophores, dangling freely from the openings of the oviducts while the spermatangia are found within the oviduct of the female (Boyle, 1983) . Sea water stimulates the motility of 208 the spermatozoa, and they enter the lumen of the oviducal gland where they remain attached to the epithelium of the spermatheca (Froesch and Marthy, 1975 of the four eledonid species neither of V. hydrothermalis, which lack of spermatechae. In the eledonid octopuses, the spermatophores penetrate in the oviducts and oviducal glands 216 reaching the ovarian cavity, in which the spermatophoric reaction takes place. Spermatangia in form of bladders are found in the ovary of E. cirrhosa and E. moschata mated females and 218 consequently fertilization is completely internal (Boyle, 1983; Mangold, 1983) . However, in E. massyae and E. gaucha the apical filaments of the oocytes provide a site for sperm storage 220 and fertilization mechanism. Modified follicular cells surrounding the sperm mass inside the filament are supposed to keep spermatozoa viable until oocytes are ripe (Pérez et al., 1990) . 222
The oocytes of V. hydrothermalis lack of apical filaments and not spermatangia in form of bladders were observed inside the ovary. Therefore, the fertilization mechanism remains 224 unknown in this species.
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